Objectives: To systematically investigate current scientific evidence about the effectiveness of multidisciplinary team rehabilitation for different health problems. Data sources: A comprehensive literature search was conducted in Cochrane, Medline, DARE, Embase, and Cinahl databases, and research from existing systematic reviews was critically appraised and summarized. Study selection: Using the search terms "rehabilitation", "multidisciplinary teams" or "team care", references were identified for existing studies published after 2000 that examined multidisciplinary rehabilitation team care for adults, without restrictions in terms of study population or outcomes. The most recent reviews examining a study population were selected. Data extraction: Two reviewers independently extracted information about study populations, sample sizes, study designs, rehabilitation settings, the team, interventions, and findings. Data synthesis: A total of 14 reviews were included to summarize the findings of 12 different study populations. Evidence was found to support improved functioning following multidisciplinary rehabilitation team care for 10 of 12 different study population: elderly people, elderly people with hip fracture, homeless people with mental illness, adults with multiple sclerosis, stroke, aquired brain injury, chronic arthropathy, chronic pain, low back pain, and fibromyalgia. Whereas evidence was not found for adults with amyetrophic lateral schlerosis, and neck and shoulder pain. Conclusion: Although these studies included heterogeneous patient groups the overall conclusion was that multidisciplinary rehabilitation team care effectively improves rehabilitation intervention. However, further research in this area is needed.
IntRoductIon
In denmark, as in other Western countries, the population is ageing, and, consequently, chronic diseases are increasing. Yet problems with rehabilitation remain that cannot be adressed with medicine or surgery. Healthcare changes, including a reduction in the number of hospitals, increased numbers of specialized hospitals and shorter hospital stays, have resulted in a greater demand for rehabilitation. under the 2006 Danish Health Act, responsibility for the rehabilitation of patients shifted towards local authorities in the municipalities (1) . this shift of responsibility requires cooperation and coordination between health sectors and local authorities, and highlights the need for standards and guidelines for rehabilitation services. In addition, as rehabilitation requires the expertise of various disciplines, methods for improving the performance of interdisciplinary teams are paramount.
Rehabilitation has been defined in the Danish White Paper as: "A goal-oriented, cooperative process involving a member of the public, his/her relatives, and professionals over a specified period of time. the aim of this process is to ensure that the person in question, who has, or is at risk of having, seriously diminished physical, mental and social functions, can achieve independence and a meaningful life. Rehabilitation programmes consider the person's situation and the decisions he or she must make, and consist of coordinated, coherent, and knowledge-based measures" (2) .
The World Health Organization (WHO) has defined rehabilitation as "the use of all means aimed at reducing the impact of disabling and handicapping conditions and at enabling people with disabilities to achieve optimal social integration" (3) . A comprehensive description of Physical and Rehabilitation Medicine (PRM), which is the medical specialty with rehabilitation as its core health strategy, is well established in all Western countries except denmark (3) .
WHO has created the International Classification of Functioning, Disability and Health (ICF) for assessing health status, for example in relation to rehabilitation (4) . The ICF recognizes human functioning as a universal human experience focusing on the consequences and not on the causes of the limits of functioning (5) .
MultIdIScIPlInARY teAM cARe In ReHAbIlItAtIon:
AN OveRvIeW OF RevIeWs three perspectives regarding good rehabilitation process include: consideration of all aspects of a person's life, recognizing the individual as the primary focus in the rehabilitation process, and ensuring continuity and related interventions across the sectors (2) . the present challenge is to implement evidence-based optimal rehabilitation interventions between health and social services. the focus of this review is multidisciplinary rehabilitative team care (MTC). MTC can be defined as "a group of diverse clinicians who communicate with each other regularly about the care of a defined group of patients and participate in that care" (6) . the characteristics of optimal Mtc in rehabilitation include cooperation of all participants in a structured way and directed towards common goals to develop individualized plans, and to evaluate the processes used to achieve these goals (7) (8) (9) . the purpose of this review is to link knowledge gained from existing work to provide insights into how best to coordinate rehabilitation services across the health and social services and across professions.
the aim of Mtc is to optimize the rehabilitation process at all levels according to ICF; body functioning, activity, and participation. levels of Mtc can be divided according to levels of cooperation (7) this review highlights research addressing the cooperation of professionals defined in levels (A) and (B), using the overall term "multidisciplinary team care". In Mtc the professionals work towards shared goals using a common approach or strategy. Among PRM specialists, the preferred pattern of team working is "interdisciplinary working". However, published studies have tended to use the term "multidisciplinary team" (10) .
Aim the primary aim of this literature review was to highlight current scientific evidence about MTC in rehabilitation in different categories of patient groups. A secondary aim was to evaluate whether rehabilitation based on Mtc is more effective compared with a control or usual rehabilitation intervention.
MetHodS
Inclusion criteria were: systematic review; no restrictions in type of populations, all types of patient groups considered; no restrictions in type of outcome measures, all types of outcome measures; and Mtc defined as cooperation of all participants in a structured way towards a common goal, development of individualized plans in order to attain this, and evaluation of the process towards the goals.
Literature search
Data sources. We searched for critically appraised and summarized research from existing systematic reviews and meta-analyses without restrictions in terms of study population or outcomes, which were published between 2000 and July 2010 (table I) . Agreement on the criteria for selecting studies, quality assessment, and data extraction and conclusions was reached by consensus. the types of rehabilitation interventions included in this review were either multidisciplinary, interdisciplinary team or team care, respectively. the main search terms used were "rehabilitation", "interdisciplinary or multidisciplinary" and "health care team" or "patient care team". the search was carried out in the cochrane database of Systematic Reviews, database of Abstract of Reviews of effects (dARe), Medline, embase and cinahl.
the search was carried out on 2 July and 5 July 2010. one reviewer (JoR) used a common search strategy for cochrane, dARe, and Medline, while search strategies were modified appropriately by a librarian for embase and cinahl. the complete search strategy is available in Appendix S1 (available from http://www.medicaljournals. se/jrm/content/?doi=10.2340/16501977-1040).
two reviewers (A-MM, JoR) independently reviewed all titles and identified potentially relevant studies based on abstracts. Full papers were retrieved if the abstract provided insufficient data to enable selection. Inclusion criteria were applied to full papers of potential reviews by one of the reviewers.
Study selection. this review is based primarily on systematic reviews, inasmuch as they may be a better guide than original studies and they generally focus on randomized controlled trials (Rcts), which are regarded as providing the most reliable estimates of effects (11) . In addition to the fact that systematic reviews are considered to be the highest level of evidence (11), a compilation of systematic reviews with the same focus will increase both implementation of the achieved knowledge, and thereby increase the quality of daily clinical practice. overviews compile evidence from multiple systematic reviews into a single accessible and usable document. each overview has its specific focus, for which there are two or more potential perspectives (for example different patient groups, but the same type of intervention).
Inclusion criteria for this review are shown in table I by the type of study, population, intervention, and outcome measures. to capture the most recent Rcts, only the most recent systematic reviews and meta-analysis for each study population were included. the search was not restricted to specific languages, but captured only english language reviews for inclusion. exclusion criteria were: single studies without a control group or without a description of the search strategy. to improve the consistency of the search strategy, preliminary criteria were pilot-tested in abstracts on a sample of articles from the initial search. Two reviewers independently assessed the scientific quality using the 10-item overview Quality Assessment Questionnaire (oQAQ) and consensus was reached prior to reporting (12, 13).
Data extraction. data on study design, source population, sample size, setting, team, intervention, length of follow-up, and outcome were extracted from the selected reviews by one reviewer (JoR).
ReSultS
the initial search for rehabilitation and Mtc yielded a total of 1,892 articles ( Fig. 1 ): 22 records in the Cochrane database, 8 in dARe, 1,372 in Medline, 437 in embase, and 53 in cinahl. All titles were screened after duplicates were removed (383), and abstracts of the potentially relevant articles (236) were reviewed.
A number of reviews represented the same study population, thus we included the most recent review. For elderly people we identified 2 reviews (14, 15) . For arthropathy and hip fractures the levels of activity (disability) and participation for patients with multiple sclerosis b), c) there was limited evidence for short-term improvements in symptoms and disability with high-intensity programmes, which translated into improvement in participation and Qol
Although some studies reported potential for cost-savings, there is no convincing evidence regarding the long-term cost-effectiveness of these programmes conclusion: there was strong evidence for gains in Qol for low intensity A: disability P: Mortality Hospital stay the best evidence to date is based on these 5 studies, 3 "low" and 2 "very low quality" observational studies a) they suggest "very low quality evidence" for an advantage for only mental health domains of Qol without increasing healthcare costs, and "low level quality" evidence for reduced hospitalisation for Mtc in low-intensity outpatient settings; b) They find "very low quality" evidence for improved disability in highintensity settings conclusion: the evidence is low quality for improved disability and mental QoL, and the evidence for survival is conflicting there were 2 reviews, respectively (16) (17) (18) (19) . For stroke we found 3 reviews of interventions in different settings (either stroke units or at home) (15, 20, 21) . For musculoskeletal diseases MTC reviews covered chronic pain (22) and fibromyalgia (23) . some of the reviews did not include RCTs. For low back pain there were reviews on sub-acute and chronic pain (24, 25) , respectively and a review on back training (26) . After selecting 49 articles for full text reading, 14 articles met our inclusion criteria.
To summarize the findings of MTC in rehabilitation, 14 systematic reviews were included, of which 7 were cochrane Reviews. this yielded a total of 182 studies and 26,819 participants. Results for Mtc for 12 different populations were reported: elderly persons living in the community, older people with hip fractures, adults with stroke, multiple sclerosis, amyotrophic lateral sclerosis, chronic arthropathy, acquired brain injury, chronic pain, back pain, neck and shoulder pain, fibromyalgia, and homeless people with severe mental illness. the extracted information, the oQAQ score of the review, and conclusions about the effect of Mtc were organized by patient category (table I) . The OQAQ score of review with fibromyalgia (24) showed major flaws, whereas the other reviews scored minor flaws. A brief summary of potential implications for the practice of Mtc in rehabilitation is presented here:
For elderly people living in the community Mtc can lead to (14) :
• Increase in the elderly persons' capacity (performance) and participation.
• Potential improvements in ADL, and self-reported life satisfaction.
• Decreased falls, removal from home.
• Decreased length of hospital stay, and readmissions to hospitals.
Home-based Mtc for elderly people with hip fractures showed favourable results compared with inpatient Mtc regarding (17):
• Patient functioning.
• Health professional strain.
length of hospital stay decreased, and rehabilitation time increased.
no conclusions can be drawn from the review due to study heterogeneity. the data suggest trends for effects on all outcomes, and Mtc does not increase the costs compared with standard treatment.
For adults with stroke, MTC showed significant improvement in (21):
• Potential chances to survive (death rate).
• being independent and living at home one year after the stroke.
• trend towards less required institutional care. Studies included in quantitative synthesis (meta--analysis) (n = 0)
Duplicates removed (n = 383)
Exclusions of older reviews of four of the same study groups as included (n = 5) Multidisciplinary rehabilitation -an overview However, no definite conclusion could be drawn due to small sample sizes.
the convincing impact of a stroke unit is probably due to a number of factors (27) including: the mixture of professional's inasmuch to the structure and location of the unit, the fact that these professionals share a special interest in stroke and rehabilitation and regular educational programmes (conferences held at a minimum of once a week). A primary factor is the organization with integration of the nursing staff into rehabilitation, the training of professionals, and specialized nursing care these patients routinely receive.
For adults with multiple sclerosis there was strong evidence for benefits regarding (28):
• Activity and participation outcomes with in-patient Mtc.
• Quality of life (Qol) from less intensive, but long-term, Mtc interventions.
• there was limited evidence for highly intensive home or municipality-based interventions.
Mtc for adults with amyotrophic lateral sclerosis revealed a lack of Rcts, but the authors mention a number of single interventions with published effects (29) .
For adults with acquired brain injury there was evidence for effect on (30):
• Participation (including return to work from intensive inpatient Mtc and community-based Mtc rehabilitation).
For adults with chronic arthropathy Mtc improved the following outcomes (13):
• Functional capacity.
• Reduced hospital stay.
Mtc had to commence early after joint replacement.
For adults with chronic pain there was strong evidence for a number of different interventions' positive effects at all ICF levels (22):
• body functioning (e.g. pain).
• Activity (e.g. physical capacity, pain behaviour, emotional strain).
• Participation (Qol, return to work, use of healthcare). the programmes used in these studies varied from 3 to 15 weeks and involved a number of health professionals.
For adults with chronic low back pain the meta-analyses showed strong evidence of Mtc rehabilitation (25):
• Return to work improved by 21%.
the Mtc rehabilitation was based on group intervention, workplace visit and involved 2 or more healthcare disciplines.
Multidisciplinary back training showed positive effects on participation outcomes only (26):
• Work participation and Qol (1 Rct). the intervention involved 2 or more professionals (26) . For adults with sub-acute low back pain there was moderate evidence (2 Rcts) on (24):
• Faster return to work. An individually adjusted intervention the person in need is the focus of the intervention (23) each professional is obliged to care for only a few persons in need, which leads to a more intensive contact with each person (32) offers in the local community, give a more direct contact instead of intermediate communication (32) A 24-h covering service provides possibilities for contact with professionals (32) All relevant parts are involved the Mtc is either a trans-and/or an inter-disciplinary intervention (14, 21) Habitually, the nursing staff is involved in the rehabilitation (21) the workplace is more often involved in return to work after rehabilitation (24, 25) Working towards a common goal and common assessment of efficiency documents on common agreements, goals, guidelines for the team's work are elaborated (14) Follow-up is regarded as important and realized (30) Frequent contacts between all parties involved Honest and continuous communication about planning and setting goals is taking place (14) there are close relations in cooperation, awareness of communication, and sharing of knowledge within the team (14) to coordinate Mtc joint conferences are held at least once a week (21) A high professional standard Regular education and training programmes for the professionals are implemented (21) Mtc interventions involved workplace visit or more comprehensive occupational healthcare.
For adults with neck and shoulder pain the 2 Mtc interventions (1 RCT) showed no significant difference at 1-2 years follow-up (31) .
For fibromyalgia Mtc interventions (4-24 weeks) showed significant effects on all ICF levels of outcomes (23): • Body functioning (symptoms).
• Activity (self-efficacy).
• Participation (return to work and QoL).
For homeless with severe mental illness, the meta-analysis showed significant effects on 2 ICF levels (32):
• Psychiatric symptoms reduced by 26%.
• Homelessness reduced by 37%.
In the following section we present 3 examples of Mtc studies in rehabilitation:
(i) Mtc intervention for adults with acquired brain injury (30) .
"The study involved meetings with the principal investigator, neuropsychological and personality assessment, and consultation with a physical therapist who specializes in post-concussion problems.
The purpose of the study was to compare an educationoriented single session treatment (SS) to a more extensive assessment, education, and treatment-as-needed intervention (TAN) for adults with mild traumatic brain injury (MTBI).
Persons In optimal rehabilitation, the focus is on the patient and his/ her level of functioning, and not the diagnosis. the process of rehabilitation and the effectiveness of Mtc are presented in this review. specifically, the following elements have been described, and will be discussed (10, 35) : Multidisciplinary rehabilitation -an overview • Identification of the need for rehabilitation.
• Mutually agreed aims and outcomes of Mtc and a shared understanding of how to achieve these aims.
• establishing a team based on the patient's need with the person in need as a central actor.
• communication and coordination between all parties involved in the patient's care including relatives and professionals.
• An appropriate range of knowledge and skills of the Mtc team.
• Willingness to share knowledge and mutual trust to speak openly.
• evaluation of the aims and, if necessary, adjustment of these aims.
Identification of needs
the theory behind the interventions employed in these reviews is not described, except for Mtc being "based on the bio-psychosocial thinking" (24, 31) . Apart from this theoretical basis there is little evidence about key elements of successful Mtc (10, 36) . It is suggested that the framework of the ICF provides elements of a theory about rehabilitation (37, 38) . the model provides a taxonomic system of human functioning, and may well be used to help prioritize and provide a description of the composition of the professionals needed to treat different sub-groups. The ICF can be used to test hypotheses about the composition of Mtc (39) , and as a common framework in which to set criteria for the aim of rehabilitation and how to organize Mtc. the process surrounding the development of common goals is described in one review through participation in honest and continuous communication among the patient and professionals involved in the patient's care (16) .
Mutual aims and outcomes
Within the context of treating adults with fibromyalgia, (23, 34) an important goal is to change the patient's perception of self-efficacy. Through patient education and the use of cognitive behavioural strategies and exercises, patients can learn to move from feelings of hopelessness to taking responsibility for their own health promotion.
As seen in table II, there are some common characteristics across studies. the diversity of interventions and professionals involved illustrate that MTC can be efficient in several forms. A generalization between different sub-groups is possible, because the interventions typically are focused on common functional problems despite the specific diagnoses.
Establishing a team
the results (table I) show evidence for Mtc in rehabilitation in 10 of the 12 different patient groups. Most studies limited their description of Mtc to the professionals involved, and their general performance, such as close cooperation, awareness of communication and sharing of knowledge within the team (16) . the element of close contact was described in a review as assignment to a "mini-team" with 24-hour provision of local, direct and individual contact (28) .
In certain situations, rehabilitation may require the participation of only one profession for certain periods. Whereas "effective team working produces better patient outcomes (including better survival rates) in a range of disorders, notably following stroke" (10) .
Competencies the components of the Mtc interventions were most often described in general terms, such as educational sessions of group therapy, exercise, behavioural cognitive training, and assertive communicative training. We suggest that the conSoRt criteria are used in order to improve the reporting of future RCTs performed in this field (40) .
Evaluation of aims
the results demonstrate the heterogeneity of outcomes employed in clinical trials of non-pharmacological interventions. some reviews have outcomes at all ICF levels, but as Table I illustrates, the outcomes are highly variable and some are lacking the level of participation.
the lack of standard measures appropriate for studying processes of care and the number of different outcomes is a limitation. A set of outcomes would be necessary to compare studies on effectiveness in clinical practice. We suggest use of the ICF to guide the selection of outcomes, and to define influencing factors on functioning. However, unfortunately data are not gathered consistently, and there is no common definition of disability across countries (41) . Functioning at all levels is relevant and is the main goal of rehabilitation, and is relevant to disease prevention, cure, and to target strategies for support.
there are some limitations of this review that should be noted. First, the external validity of the review can be questioned, as it presents research only on specific patient groups. However, as the person in need may have equal limitations of functioning no matter what their diagnosis, there are a number of characteristics from Mtc that can be generalized to other groups of patients.
the authors of the review on multiple sclerosis discuss the issue of applying the Rct design on assessment of Mtc in rehabilitation. It is questioned whether the evidence base for effectiveness coming from clinical trials and outcomes research can be applied to assessment of outcomes in the context of rehabilitation.
there is a need for more Rcts in other patient groups. Whereas there are reviews on both in-patient and out-patient Mtc rehabilitation programmes for a number of musculoskeletal disorders, there is a lack of reviews on conditions such as pulmonary diseases (col) and different forms of cancer. As suggested by Groote, research within rehabilitation should address all dimensions of the ICF, and the WHO World Report on disability includes work in multi-professional teams (36) . Although the literature provides limited evidence concerning the key components of Mtc, the theoretical basis of a multiprofessional team is well described: agreed aims and shared understanding on how to best achieve these, an appropriate range of knowledge and skills, mutual trust and respect, willingness to share knowledge and expertise; and to speak openly (10) .
Conclusion
despite the variety of interventions and level of Mtc, the literature demonstrates that Mtc promotes the effects of rehabilitation compared with a control group or standard rehabilitative care in 10 of 12 patient groups. there is not one single Mtc method, but some general characteristics of Mtc in rehabilitation of different patient groups are presented.
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